ATM CELL TRANSMITTING/RECEIVING DEVICE OF ATM SWITCHING 
SYSTEM 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The present invention relates to an ATM (asynchronous transfer mode) 
switching system, and more particularly, to an ATM cell transmitting/receiving 
device using an AAL2 (ATM adaptation layer 2). 
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2. Description of the Background Art 

Figure 1 is a schematic block diagram of an ATM cell transmitting device 
using an AAL1 in accordance with a conventional art. 

With reference to Figure 1 , a time switch 1 serves to switch a 64Kbps time 
slot. An SAR (segmentation and reassembly) controller 2 ressembles a plurality of 
1 time slots to form an ATM cell or segments the ATM cell to a plurality of time slots 

by using an AAL1 protocol, so as to form an ATM cell. 

A buffer 3 sen/es to disconnect CPU of the SAR controller 2 and that of a 
controlling unit 5 when they concurrently accesses an SRAM 4. The SRAM 4 
20 Stores a time slot data provided from the SAR controller 2 and a control data of the 
controlling unit 5. 

" A control logic 7 generates a sjgit^to access the first buffer unit 6. a 



second buffer unit 9 and a CAM^the CAM (Content AUU.e..ab.<. Memory) 8 
y stores a VPI (Virtual pX^entifier/VCI (Virtual Channel Identifier) which 
corresponds to the Uprf^ot number in a look-up table form 
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Th. controlling u^S writ, a control data of .he SAR controller 2 In the 
4am 4 and InWind dear Input/output data of the CAM 8 when a call is 

connected an^^eased. 

The first buffer unit 6 temporarily stores an ATM cell outputted from the 
SAR controller 2 and the control logic 7, and the second buffer unit 9 temporarily 
stores an ATM cell to be transmitted to an ATM network (not shown) or an ATM 

cell received from the ATM network. 

The operation of the ATM cell transmitting/receiving device in accordance 
with the conventional art constructed as described above will now be explained 
with reference to the accompanying drawings. 
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1 ) ATM cell transmitting operation 

When a calMsconrie^^^rne slot data switched by the time switch 1 
^^^^^Tiiithe SRAM 4 through the SAR controller 2 and the buffer 



Once 256 time slot data are stored in the SRAM 4. the SAR controller 2 
reads again the time slot data stored in the SRAM 4 to form an ATM cell. That is. 
the SAR controller 2 assembles the time slot data to an ATM cell by using a AAL1 
protocol, attaches a time slot number to a header of the assembled ATM cell, and 
outputs it to the first buffer unit 6. Accordingly. 53-byte ATM cells are sequentially 

stored in the first buffer unit 6. 

The control logic 7 reads the time slot number of the ATM cell header from 

the first buffer unit 6 and outputs it to the CAM 8. 

The CAM 17 outputs Uje-t;W^C I corresponding to the input time slot 
number to the control logid^the basis of the VPIA/CI information and the time 




Slot number p.x.vided from the controlling unit S when a call Is connected. 
'>Accordingly. the control jj^c 7 substitutes the time slot number with the 



^-''^ ^ , .K= rii*<7 reads a payload of the ATM cell from the first 
VPIA/Cl read from the CMK^i, reaos v=t 

buffer unit 6 and storjjritin the second buffer unit 9. 

Thereafter, at the time when the 63 byte ATM cell Is wholly stored, the 
second buffer unit 9 transmits the completed ATM cell to the ATM network. 

2) ATM cell receiving operation 

The ATM cell transmitted through the ATM network is stored in the second 
buffer unit 9. When the 53-byte ATM cell is stored, the control logic 7 reads the 
VPIA/CI of the ATM cell header from the second buffer unit 9 and outputs it to the 
CAM 8. and receives a time slot number matching with the corresponding VPIA/CI 
from the CAM 8. 

Accordingly, the control logic 7 substitutes the VPIA/CI with the time slot 
number read from the CAM 17. reads the payload of the ATM cell from the second 
buffer unit 9 and stores it in the first buffer unit 6. 

When the ATM cell is stored in the first buffer unit 6. the SAR controller 2 
segments the ATM cell payload to a time slot data by using the AAL1 protocol and 
stores it in the SRAM 4 through the buffer 3. 

Thereafter, when 266 time slot data are all stored in the SRAM 4. the SAR 
controller 2 reads the 256 time slot data from the SRAM 4 and outputs them to the 
time switch 1 . 

In this manner, the conventional ATM cell transmitting/receiving device 
converts the time slot data to the ATM cell or the ATM cell to the time slot data by 
using the AlAL1 protocol. 



However, since the AAL1 allocates only one time slot to one VPI/VCl. and 
especially, in case of an idle data, it occupies a channel, so that bandwidth 
efficiency of the ATM network is degraded. 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention Is to provide an ATM cell 
transmitting device of an ATM switching system which is capable of multiplexing a 
plurality of time slots in a single VPIA/CI by using an AAL2 protocol, thereby 
improving a bandwidth efficiency of an ATM network. 

Another object of the present invention is to provide an ATM cell 
transmitting device of an ATM switching system which is capable of preventing a 
,4ransmission delay of an ATM cell. 

Still another object of the op/sent invention is to provide an ATM cell 
receiving device of an ATM switcjji^^ system which is capable of demultiplexing a 
CPS packet having different^ in a single ATM cell, to a plurality of time slots. 

Yet another object of the present invention is to provide an ATM cell 
transmitting device of an ATM switching system which is capable of converting a 
plurality of ATM cells having a random VPIA/CI to a time slot, thereby improving a 
bandwidth efficiency of an ATM network. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided an ATM cell transmitting device of an ATM switching system 
including: a time slot input unrt for switching a plurality of time slots; a packet 
processing unit for receiving the switched time slot data and forming a CPS 




packet: a CAM for receiving header infomnation of the CPS packet and outputting 
the ATM buffer number; an ATM cell transnnitting unit for storing the data of the 
CPS packet according to the ATM buffer number outputted from the CAM. to form 
ATM cells; and a controlling unit for performing a general controlling operation. 

To achieve the above objects, there is also provided an ATM cell 
transmitting device of a switching system including: an ATM cell receiving unit for 
extracting a CPS packet from a received ATM cell and storing it according to an 
ATM buffer number; a packet processing unit for converting header Information of 
the extracted CPS packet and the ATM buffer number outputted from the ATM cell 
receiving unit into a time slot number and storing a payload of the CPS packet 
according to the converted time slot number; and a time slot output unit for 
demultiplexing the payload of the CPS packet outputted from the packet 
processing unit to a plurality of time slots and outputting the same. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 

In the drawings: 

Figure 1 is a schematic block diagram of an ATM cell 
transmitting/receiving device of an ATM switching system using an AAL1 in 
accordance with a conventional art; 

Figure 2 is a schematic block diagram of an ATM cell transmitting device 



< ^. ^f^r^ .teinn an AAL2 in accordance with the present 
of an ATM switching system using an 

invention; 

Figure 3 is a view showing a structure of an AAL2 CPS packet of Figure 2 
in accordance with the present invention; 

Figure 4 is a view showing a stmcture of an ATM layer cell of Figure 2 in 
accordance with the present invention; 

Figure 5 is a schematic block diagram of an ATM cell receiving device of 
the ATM switching system using an AAL2 in accordance with the present 
invention; and 

Figure 6 is a view showing a structure of an AAL2 CPS packet of Figure 5 
in accordance with the present invention. 

DETAILeO DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 

Figure 2 is a schematic block diagram of an ATM cell transmitting device 
of an ATM switching system using an AAL2 in accordance with the present 
invention. 

As shown in the drawing, an ATM cell transmitting device in accordance 
with the present invention includes a controlling unit 10; a time slot input unit 20 for 
switching and multiplexing a plurality of time slots; a packet processing unit 30 for 
attaching a packet header to the time slot data multiplexed by the time slot input 
unit 20, to form a CPS packet; a CAM 40; an ATM cell transmitting unit 50 for 
combining an output of the packet processing unit 30 and an output of the CAM 40 



with an ATM header, to form an ATM ceHr and a timer 60 for setting a transmission 
time of the ATM cell stored in the ATM cell transmitting unit 50. 

The controlling unit 10 outputs a control data when a call Is connected and 

released. 

^ "lir^he time slot input uprt('20O Includes a time switch 21 for switching a 
^^..^^kCs time slot, an Inp/buffer unit 22 having N number of small capacity of 
buffers (buffer 0 - buff/N) for storing N number of time slot data outputted from 
the time switch 2oX.d a multiplexer (MUX) 22 for searching the N number of 
small capacity otZffers (buffer 0 ~ buffer N) and selectively outputting a time slot 
10 data stored 'n/kn effective buffer . 

The packet processing unit 30 includes a packet header storing unit 31 for 
storing a 3-byte CPS packet header by time slot, and a CPS packet buffer 32 for 
storing the CPS packet header outputted from the packet header storing unit 31 
and the output data of the MUX 23. to form a CPS packet. 
) 5 The CAM 40 stores the ATM buffer number corresponding to the time slot 

number/CID in a look-up table form. 

The ATM ceil transmitting unit 50 includes an ATM buffer unit 51 having 
ATM buffers (ATM buffer 0 -ATM buffer N). for storing the CPS packet outputted 
from the packet processing unit 30 according to the ATM buffer number outputted 
20 form the CAM 40. an ATM header generating unit 52 for storing S-byte ATM 
header, and a transmitting buffer 53 for combining the output of the ATM buffer 
unit 51 and the output of the ATM header generating unit 52. to form a 53-byte 
ATM cell. 

The operation of the ATM cell transmitting device of an ATM switching 
25 system in accordance with the present invention constructed as described above 
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will now be explained with the accompanying drawings. 

in initializing, the controlling unit 10 puts the first byte of eve^^ buffer o,f the 
input buffer unit 22 in an invalid state. 

When a call is connected. 1024 time sl/data switched by the time switch 
21 are stored in buffers (buffer 0 ~ buffeM^a^ by numbers, the controlling unit 10 
puts the first byte of the effective buffe^toring the time slot data in a valid state. 

And. the controlling unit^O writes the CPS-packet header in the packet 
header storing unit 31>1^an input time slot unit and writes the ATM buffer 
number correspopdli^o the time slot number/ClD into the CAM 40. Besides, the 
controlling up/Co writes a VPIA/CI matching the ATM buffer number of the CAM 
400 intg^he ATM header generating unit 52. and sets a time-out time of the timer 
60i 

The multiplexer (MUX) 23 scans periodically the state of buffers (buffer 0 
buffer 1023) to check whether the first byte of each buffer is valid. In case that the 
first byte is valid, the multiplexer 23 outputs a CPS packet header corresponding 
to the effective buffer number from the packet header storing unit 31 to the CPS 
packet buffer 32. 

Accordingly, the CPS packet buffer 32 sequentially stores the outputs of 
the packet header storing unit 31 and of the multiplexer 23 and forms a CPS 

packet as shown in Figure 3. 

The CPS packet header includesa^rf^ slot filed, a channel identifier 
(CID) field for identifying a pluralit^^^fWs in a single virtual channel (VC), a 
length identifier (LI) field for^^p^enting the size of an effective load of a CPS 
packet, a user-to-user>f^tion field for discriminating CPS user and a network 
manager, and ajt^er error control (HEC) field for correcting an error of a CPS 
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header. 

n addition. . CPS^lJ^fornninfl a CPS packet payload is a time slot 
fa outpuned fro„^mri;^^Uplexer 23. the length of which is allocated by the 

controlling upinO- 

<e CPS packet buffer 32 reads the time slot number of the first and the 
second bytes of each CPS packet and the CID of the third byte, and outputs them 
to the CAM 40. Then, the CAM 40 outputs an ATM buffer number corresponding 
to the inputted time slot number and the CID. Consequently, the CPS packet data 
outputted from the CPS packet buffer 32 is stored in the ATM buffer unit 51 
according to the ATM buffer number outputted from the CAM 40. Accordingly, by 
implementing a look-up table of the CAM 40 in a manner that different time slot 
numbers and ClDs are allocated for the same ATM buffer numbers, a plurality of 
time slots can be multiplexed with a single ATM buffer. 

The transmitting buffer 53 receives 48 byte data from the ATM buffer unit 
51 and 5 byte ATM header from the ATM header generating unit 52. and outputs 
53 byte ATM cell as completed as shown in Figure 4 to the ATM network. At this 
time, the ATM cell consists of 5 byte ATM header and 48 byte CPS-PDU (protocol 
data unit), and the CPS-PDU payload signifies the CPS packet as shown in Figure 
3. 

Accordingly, in the present invention, a plurality of time slots are 
multiplexed with a single ATM buffer and the output of the multiplexed ATM buffer 
is combined with the ATM header, resulting in that a plurality of time slots can be 

multiplexed in a single VPI/VCI. 
7^r;>The time period taken for outpatfin^ of the ATM cell from the transmitting 
is determined by tIjXier 60. That Is. the transmitting buffer 53 is 
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triggered by a time-out signal outputted from/^ timer 60. Thus, unless the 48 
byte data is wholly received from the ATM/ffer unit 50 for a predetermined. time, 
the transmitting buffer 53 sets the d^that are yet to be received as '0' and 
completes 53 byte ATM cell. T^efore. in the present invention, it is not 
necessary to wait until 53 byt^ta is wholly received as in the present invention, 
so that transmission delay/fthe ATM cell is prevented. 

Figure 5 is a schematic block diagram of an ATM cell receiving device of 
the ATM switching system using an AAL2 in accordance with the present invention. 

As shown in the drawing, an ATM cell receiving device of an ATM 
switching system of the present invention includes a controlling unit 100 for 
outputting a control data when a call is connected and released; an ATM cell 
receiving unit 200 for extracting a CPS (Common Part Sublayer) from the received 
ATM cell; a packet processing unit 300 for converting header information of the 
CPS packet extracted from the ATM cell receiving unit 200 into a time slot number 
and storing a payload of the CPS packet according to the converted time slot 
number; and a time slot output unit 400 for demultiplexing the CPS packet payload 
outputted from the packet processing unit 300 to a plurality of time slots and 
outputting them. 

The ATM cell receiving unit 200 Includes a receiving buffer 201 for storing 
an ATM cell received through the ATM network, a cell segmenting unit 202 for 
segmenting VPIA/CI information and the CPS packet from the ATM cell stored in 
the receiving buffer 201. a first CAM 203 for outputting an ATM buffer number 
(ATM ID) corresponding to the input VPI/VCI outputted from the cell segmenting 
unit 202. and an ATM buffer unit 204 having a small capacity of ATM buffer (ATM 
buffer 0 ~ ATM buffer N). for storing the CPS packet outputted from the cell 
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segmenting unit 202 according to the ATM ID. 

The packet processing unit 300 includes a second CAM 301 for outputting 
a time slot number upon receipt of the ATM ID from the ATM buffer unit 204. and a 
CPS packet buffer unit 302 for storing a CPS packet payioad outputted from the 
ATM buffer unit 204 according to the time slot number outputted from the second 
CAM 301 . 

The time slot output unit 400 includes a demultiplexer (DEMUX) 401 for 
receiving the CPS packet payioad from the CPS packet buffer unit 302 and 
demultiplexing it to a plurality of time slots; an output buffer unit 402 having 'N" 
number of small capacity of buffers (buffer 0 ~ buffer N-1 ). for storing the time slot 
data outputted from the demultiplexer; and a time switch 403 for switching the 
plurality of time slots stored in the output buffer unit 402 at 64Kbps. 

The operation of the ATM cell receiving device of an ATM switching 
system constructed as described above Will now be explained with reference to 
the accompanying drawings. 

The present invention has a structure to be advantageously used to 
convert one ATM cell as received to a plurality of 64Kbps time slots by using an 
AAL2 protocol. 

Generally, in case of the AAL2 protocol, a transmitted ATM cell has a 
random VPIA/CI. and typically, a plurality of time slots are multiplexed in one 
VPIA/CI. r 



i^First. the receiving buffer 201 stores^TM cell transmitted through the 
^"^.^network. The received one ATM^e^cludes 5 byte ATM cell ehader and a 
48 byte CPS-PDU (Protocol Daja<mit). The CPS-PDU includes a start field and a 
25 CPS-PDU payioad. The^^f.eld includes an offset field (OSF), a sequence 
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number (SN) a^j^ parity (P). 

When the 53 byte ATM cell is wholly stored in the receiving buffer 201 . the 
cell segmenting unit 202 reads the ATM cell, extracts the VPI/VCI of the ATM cell 
header and the CPS-PDU payload. and outputs the VPI/VCI to the first CAM 203. 

The first CAM 203 stores the VPIA/CI and the ATM buffer number (ATM 
ID) outputted from the controlling unit 100 in a look-up table when a call is 
connected. When the VPIA/CI is inputted, the first CAM 203 outputs an ATM ID 
matching with the input VPI/VCI to the cell segmenting unit 202. 

Then, the cell segmenting unit 202 stores a CPS-PDU payload (CPS 
packet) in the ATM buffer unit 204 according to the inputted ATM buffer number 
(ATM ID). At this time, the cell segmenting unit 202 checks an HEC (Header Error 
Correction) field of the CPS packet header and stores only normal CPS packets in 

the ATM buffer unit 204. 

Accordingly, the CPS-PDU payload becomes the CPS packet as shown in 

Figure 6. 

Namely, as shown in Figure 6. the CPS-PDU payload. that is. the CPS 
packet, includes a CPS-packet header and a CPS packet payload. The CPS- 
packet header includes a CID field, an LI field, a UUI field and an HEC field. 

Accordingly, since the CID field is 8 bit. one virtual channel is able to hold 
256 CIDs. Especially, a CPS packet having 256 CiDs can exist in one ATM cell. 

When the CPS packet is wholly completed, the ATM buffer 204 reads the 
CID from the CPS packet and outputs the CID together with the ATM ID to the 
second CAM 301 . 

The first CAM 203 stores the ATM ID/CID and the time slot number 
provided from the controlling unit 100 in a look-up table form when a call is 



connected. When the ATM ID/CID is inputted from the ATM buffer unit 204. the 
second CAM 301 outputs a time slot number matching with the input ATM ID/ClD 
to the CPS packet buffer unit 302. and the ATM buffer unit 204 stores the CPS 
packet payload In the CPS packet buffer unit 302 according to the time slot 
number outputted from the second CAM 301 . 

Accordingly, when there are effective CPS packet payload in the CPS 
packet buffer unit 302. the demultiplexer 401 sequentially stores the CPS packet 
payloads in the buffers (buffer 0 - buffer 1023) of the output buffer unit 402 
according to the corresponding time slot number, and the stored 1024 time slot 
data are outputted through the time switch 403. 

in the above descriptions of the present invention, though 1024 number of 
time slots are taken as an example, various capacity of time slots can be 
accommodated according to a system specification. 

As so far described, according to the ATM cell transmitting. device of the 
present invention, a plurality of time slots can be multiplexed in a single ATM eel!.. 
Especially, by multiplexing the plurality of time slots in a single random VPIA/CI. 
bandwidth efficiency of the ATM network can be heightened. 

In addition, in case that the 53 byte ATM ceil are not wholly received for a 
predetermined time, the ATM cell is formed only with the received data to be 
outputted. so that transmission delay of the ATM CELL can be prevented. 

Meanwhile, according to the ATM cell receiving device of the present 
invention, the bandwidth efficiency can be heightened by holding the plurality of 
channel (time slot) data in a single ATM cell by using the AAL2 protocol. 

In addition, according to the ATM cell receiving device of the present 
invention, a plurality of ATM cell having a random VPIA/CI can be converted into 
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time slots, so that a CPS packet having different channel identifiers (CIDs) can be 
easily demultiplexed to a plurality of time slots. 

AS the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless othen^ise specified, but rather should 
be construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the meets and bounds 
of the claims, or equivalence of such meets and bounds are therefore intended to 
be embraced by the appended claims. 
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